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Background 
Building: Department of Transitional Assistance 
(DTA) 
Address: 310 State Street, Springfield, MA 
Assessment Requested by: Debra Thomas 
Department of Transitional Assistance 
Reason for Request: Reports of building occupant illness 
and concerns about general indoor air 
quality (IAQ) 
Date of Assessment: November 22, 2016 
Massachusetts Department of Public Michael Feeney, Director, IAQ 
Health/Bureau of Environmental Health Program 
(MDPH/BEH) Staff Conducting Assessment: 
Building Description: Three-story brick building built in the 
1920s.  
Building Population: Approximately 60 employees over the 
two floors 
Windows: Some openable  
Methods 
Please refer to the IAQ Manual for methods, sampling procedures, and interpretation of 
results (MDPH, 2015). 
IAQ Testing Results 
The following is a summary of indoor air testing results (Table 1). 
• Carbon dioxide levels were above 800 parts per million (ppm) in more than three 
quarters of the areas assessed, indicating less than adequate fresh air in the space. 
However, note that most readings were only slightly above 800 ppm. 
• Temperature was within the recommended range of 70°F to 78°F in all areas assessed. 
• Relative humidity was below the recommended range of 40% to 60% in all areas 
assessed. 
• Carbon monoxide levels were non-detectable in all indoor areas assessed. 
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• Fine particulate matter (PM2.5) concentrations measured were below the National 
Ambient Air Quality Standard (NAAQS) level of 35 μg/m3 in all areas assessed. 
Ventilation 
A heating, ventilating, and air conditioning (HVAC) system has several functions. First, 
it provides heating and, if equipped, cooling. Second, it is a source of fresh air. Finally, an 
HVAC system will dilute and remove normally occurring indoor environmental pollutants by not 
only introducing fresh air, but also filtering the airstream and ejecting stale air to the outdoors via 
exhaust ventilation. Even if an HVAC system is operating as designed, point sources of 
respiratory irritation may exist and affect symptoms in sensitive individuals. The following 
analysis examines and identifies components of the HVAC system and likely sources of 
respiratory irritant/allergen exposure due to water damage, aerosolized dust, and/or chemicals 
found in the indoor environment. 
Fresh air is introduced by an air-handling unit (AHU) and distributed through ducted, 
ceiling vents throughout the building. The assessment results indicate that the ventilation system 
was limiting the amount of fresh air. The HVAC system is controlled by thermostats with a fan 
switch with two settings: “on” and “auto”. When the fan is set to “on”, the system provides a 
continuous source of air circulation and filtration. The automatic (“auto”) setting on the 
thermostat activates the HVAC system only when temperature needs adjustment to meet the pre-
set temperature. Once the pre-set temperature is reached, the HVAC system is deactivated and no 
mechanical ventilation is provided until the thermostat re-activates the system. At the time of 
assessment, all thermostat fan settings were in the “auto” position (Picture 1). The MDPH 
typically recommends that thermostats be set to the fan “on” setting during occupied hours to 
provide continuous air circulation. The fan “auto” setting can lead to IAQ/comfort complaints 
due to lack of air exchange. 
Microbial/Moisture Concerns 
DTA staff indicated that a radiator located in the stairwell had leaked several weeks prior 
to this assessment (Picture 4). When steam leaks occur, metallic particles suspended in the steam 
can become aerosolized, which can produce a pungent odor. In addition, steam can be a source 
of moisture to any porous building materials or accumulated dust and dirt inside the radiator 
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cabinet, which can then become mold colonized. The leak was repaired prior to the BEH/IAQ 
visit. The radiator cabinet was found free of any discernable odor or other signs of microbial 
growth.  
A few water-damaged ceiling tiles were observed in the storeroom and hallway. The 
conditions causing the damage (e.g., roof leaks) should be fixed, and the tiles should be replaced. 
Peeling paint from plaster walls indicate likely water penetration through window frames in 
some areas (Picture 2). A kitchen area had a water-damaged cabinet but did not have either mold 
colonization or musty odors. 
Plants were observed in office areas (Picture 3). Plants can be a source of pollen and 
mold, which can be respiratory irritants to some individuals. Plants should be properly 
maintained and equipped with drip pans to prevent water damage to porous materials. Plants 
should also be located away from air diffusers to prevent the aerosolization of dirt, pollen, and 
mold. 
Water dispensers were observed in carpeted areas. These appliances may spill or leak and 
lead to carpet damage and microbial growth. It is recommended that these appliances be located 
in areas without carpeting or on waterproof mats. Carpet squares could also be replaced with tile 
in areas where water dispensers and refrigerators are located. Some of the refrigerators were 
crowded with items or had evidence of spills/crumbs. Refrigerators should be kept clean to 
prevent odors and microbial growth. 
Other IAQ Evaluations 
Exposure to low levels of total volatile organic compounds (TVOCs) may produce eye, 
nose, throat, and/or respiratory irritation in some sensitive individuals. To determine if VOCs 
were present, BEH/IAQ staff examined rooms for products containing VOCs and noted hand 
sanitizers, cleaners, and dry erase materials in use within the building. All of these products have 
the potential to be irritants to the eyes, nose, throat, and respiratory system of sensitive 
individuals. Photocopiers were also located next to occupied cubes; when heavily used, 
photocopiers can emit ozone, which is a respiratory irritant, and may also emit particulates and 
odors. 
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The offices were mostly carpeted. Carpets should be cleaned annually (or semi-annually 
in soiled/high traffic areas) in accordance with Institute of Inspection, Cleaning and Restoration 
Certification (IICRC) recommendations, (IICRC, 2012). 
In some areas, stored materials and accumulated items make it more difficult for 
custodial staff to clean. One room had a large accumulation of food in plastic bags (Picture 5). 
Items should be stored neatly and moved periodically to allow for wet wiping and vacuuming of 
surfaces. In some places, workstation walls were set up against the original exterior or interior 
walls of the building, leaving narrow gaps. These areas can catch dirt and debris and become a 
source of odors, and harborage for pests. Ensure that these areas are cleaned regularly. 
Personal fans were observed in a number of areas. Fan blades to some of these units had 
settled dust, which can be reaerosolized when the fan is activated. 
Conclusions/Recommendations 
Based on observations at the time of assessment, the following is recommended: 
1. Operate supply and exhaust ventilation continuously in all areas during occupied periods. 
2. Have the HVAC system balanced every 5 years in accordance with SMACNA 
recommendations (SMACNA, 1994). 
3. Repair conditions leading to water-damaged ceiling tiles, and replace the tiles. 
4. Check closures and seals on windows to minimize water infiltration. Repair and repaint 
areas of peeling paint. 
5. Keep indoor plants in good condition, avoid overwatering, and avoid placing them on 
porous items such as carpets or paper. Also, keep plants out of the air stream of supply 
vents.  
6. Consider locating refrigerators and water dispensers in non-carpeted areas or place on a 
waterproof mat. 
7. Clean refrigerator spills promptly and clean refrigerators out regularly to avoid odors and 
microbial growth. 
8. Ensure cooking areas/equipment are kept clean to prevent odors and pests. Consider 
reducing the number of areas where food is stored and locating them away from occupied 
areas. 
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9. For buildings in New England, periods of low relative humidity during the winter are 
often unavoidable. Therefore, scrupulous cleaning practices should be adopted to 
minimize common indoor air contaminants whose irritant effects can be enhanced when 
the relative humidity is low. To control for dusts, a high efficiency particulate arrestance 
(HEPA) filter equipped vacuum cleaner in conjunction with wet wiping of all surfaces is 
recommended. Avoid the use of feather dusters. Drinking water during the day can help 
ease some symptoms associated with a dry environment (throat and sinus irritations). 
10. Consider moving photocopiers, particularly those that are heavily used, away from 
occupied areas. 
11. Minimize use of hand sanitizers and other products containing VOCs. 
12. Clean carpeting in accordance with IICRC recommendations (IICRC, 2012). 
13. Ensure hidden areas between workstations and walls get cleaned regularly. 
14. Reduce accumulated materials on flat surfaces and store in an organized manner to allow 
for thorough cleaning. 
15. Clean the blades of fans periodically to remove dust and debris. 
16. Refer to resource manual and other related IAQ documents located on the MDPH’s 
website for further building-wide evaluations and advice on maintaining public buildings. 
These documents are available at: http://mass.gov/dph/iaq. 
 6 
References 
IICRC. 2012. Institute of Inspection, Cleaning and Restoration Certification. Carpet Cleaning: 
FAQ. Retrieved from http://www.iicrc.org/consumers/care/carpet-cleaning. 
MDPH. 2015. Massachusetts Department of Public Health. Indoor Air Quality Manual: Chapters 
I-III. Available at: http://www.mass.gov/eohhs/gov/departments/dph/programs/environmental-
health/exposure-topics/iaq/iaq-manual/. 
SMACNA. 1994. HVAC Systems Commissioning Manual. 1st ed. Sheet Metal and Air 
Conditioning Contractors’ National Association, Inc., Chantilly, VA.
 7 
Picture 1 
 
Thermostat set on “AUTO” (arrow) 
Picture 2 
 
Peeling paint 
Picture 3 
 
Potted plant on carpet 
Picture 4 
 
Radiator in stairwell 
 
 Picture 5 
 
Large accumulation of food in plastic bags 
 
Location: Department of Transitional Assistance Indoor Air Results 
Address: 310 State Street, Springfield, MA   Table 1  Date:11/22/2016 
 
Carbon Carbon Relative 
Dioxide Monoxide Temp Humidity 
Location (ppm) (ppm) (°F) (%) 
Background 448 ND 38 48 (outdoors) 
DTA conference 1011 ND 71 34 room 
201 858 ND 72 27 
202 856 ND 72 27 
202 841 ND 73 25 
205 829 ND 74 24 
206 779 ND 72 24 
214 758 ND 73 25 
216 875 ND 75 26 
218 831 ND 73 26 
220 819 ND 72 26 
225 793 ND 74 24 
ppm = parts per million 
Ventilation 
PM2.5 Occupants Windows 
(µg/m3) in Room Openable Supply Exhaust Remarks 
5      
1 3 N Y Y  
1 1 Y Y Y  
2 1 Y Y Y  
2 0 Y Y Y  
2 0 N Y Y 2 water-damaged ceiling tiles 
2 0 Y Y Y  
2 3 Y Y Y  
2 0 Y Y Y 6 water-damaged ceiling tiles 
2 2 Y Y Y  
1 2 N Y Y  
2 2 Y Y Y  
3µg/m  = micrograms per cubic meter ND = non detect 
 
Comfort Guidelines 
Carbon Dioxide: 
 
< 800 ppm = preferable 
> 800 ppm = indicative of ventilation problems 
Temperature: 
Relative Humidity: 
70 - 
40 - 
78 °F 
60% 
 
Table 1, page 1 
Location: Department of Transitional Assistance Indoor Air Results 
Address: 310 State Street, Springfield, MA  Table 1 (continued)  Date:11/22/2016 
 
Carbon Carbon Relative 
Dioxide Monoxide Temp Humidity 
Location (ppm) (ppm) (°F) (%) 
227 783 ND 74 25 
229 833 ND 73 26 
233 790 ND 73 25 
236 812 ND 73 26 
240 826 ND 73 25 
251 814 ND 73 25 
Breakroom 861 ND 73 24 
Reception 803 ND 73 23 
Waiting room 876 ND 72 25 
105 797 ND 70 24 
106 828 ND 72 25 
107 812 ND 72 24 
ppm = parts per million 
 
Comfort Guidelines 
Carbon Dioxide: < 800 = preferable 
 > 800 ppm = indicative of ventilati
Ventilation 
PM2.5 Occupants Windows 
(µg/m3) in Room Openable Supply Exhaust Remarks 
2 1 Y Y Y  
1 4 Y Y Y  
2 2 Y Y Y  
1 2 Y Y Y Water cooler on carpet 
2 3 Y Y Y  
2 2 Y Y Y Coke machine 
3 0 N Y Y  
3 3 Y Y Y Plants 
3 9 Y Y Y  
1 0 Y Y N Plastic bags  
3 1 N Y Y  
2 0 Y Y Y  
3µg/m  = micrograms per cubic meter ND = non detect 
Temperature: 70 - 78 °F 
on problems Relative Humidity: 40 - 60% 
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Location: Department of Transitional Assistance Indoor Air Results 
Address: 310 State Street, Springfield, MA  Table 1 (continued)  Date:11/22/2016 
 
Carbon Carbon Relative 
Dioxide Monoxide Temp Humidity 
Location (ppm) (ppm) (°F) (%) 
107 821 ND 71 24 
110 802 ND 73 25 
113 865 ND 73 24 
116 895 ND 73 26 
119 901 ND 73 26 
120 889 ND 74 24 
121 773 ND 73 25 
129 822 ND 71 25 
135 811 ND 74 24 
        
Ventilation 
PM2.5 Occupants Windows 
(µg/m3) in Room Openable Supply Exhaust Remarks 
3 0 Y Y Y  
2 0 N Y Y  
3 0 Y Y Y  
3 2 Y Y Y  
3 4 Y Y Y  
3 0 N Y Y Photocopier 
2 3 N Y Y Plant 
2 0 Y Y Y  
2 1 Y Y Y Plant 
           
 
 
Comfort Guidelines 
Carbon Dioxide: 
 
3ppm = parts per million µg/m  = micrograms per cubic 
< 800 = preferable 
> 800 ppm = indicative of ventilation problems 
 
meter ND = non detect 
Temperature: 
Relative Humidity: 
70 - 
40 - 
78 °F 
60% 
Table 1, page 3 
